PRRs, which enable them to recognize PAMPs of microbial plant pathogens and to trigger efficient defence responses. The signalling events leading to PAMP-triggered immunity (PTI) have striking similarities in plants and animals. For instance, the PRRs Toll-Like Receptor 5 (TLR5) and Flagellin Sensing 2 (FLS2) in animals and plants, respectively, are composed of extracellular leucine-rich repeats (LRRs) and a single transmembrane-spanning domain. The LRRs of both recognize the basic module for bacterial flagella, flagellin, and initiate downstream signalling cascades that include Mitogen-Activated Protein (MAP) kinases. PTI is efficient against a rather large spectrum of pathogens, and the compounds, which determine PTI are strongly conserved among host species.
A second layer of the plant immune system is mediated by the recognition of pathogenderived AVR gene products by plant resistance (R) gene products. This provides plants with pathogen-(isolate-, race-, or pathovar-) specific immunity through the activation of very efficient defence responses that frequently result in localized, programmed host cell death. R genes are highly polymorphic, determine diverse recognition specificities, and are clustered in gene families that have been shaped by duplication and diversification. They evolve more rapidly than the rest of the plant genome, and regions that encode LRR recognition domains are subject to adaptive selection (Ellis et al., 2000) . In the early 21 st century, research to establish parallels between immune system evolution in animals and plants, led to R genemediated plant resistance being considered as the equivalent of adaptive immunity in animals (Menezes and Jared, 2002) .
…AND BACK
However, it soon became apparent that plant pathogens secrete molecules and proteins, which Ten years later, the Zig-Zag model is still applicable in explaining the outcome of many plantmicrobe interactions. Furthermore, recent studies revealed that ETI-like events also occur in animal cells during interactions with pathogenic microbes (Stuart et al., 2013) . Elements of the Zig-Zag model thus appear more widely applicable to host-microbe interactions than initially thought.
EFFECTOR-MEDIATED ZIGS AND ZAGS IN ANIMAL SYSTEMS
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EFFECTOR-TRIGGERED IMMUNE PATHOLOGIES IN PLANTS
The original Zig-Zag model applies well to biotrophic plant pathogen interactions, but is less applicable to processes involving necrotrophs, i.e. pathogens that feed on dead host tissues. In contrast to biotrophs, necrotrophic pathogens do not differentiate sophisticated, specialized
This article is protected by copyright. All rights reserved. infection-related structures, but instead deploy a multitude of compounds to attack the plant host. It was assumed that these pathogens operate through "brute force attacks", and that physiological interactions with the host are limited. However, there is now increasing evidence that necrotrophs develop stealthy and subtle infection strategies, which in turn promote sophisticated cellular and molecular responses in the plant host.
Necrotrophic fungi from the order Pleosporales (such as Alternaria, Cochliobolus, and Pyrenophora spp.) produce host-specific toxins (HST), which exert their effects on a single plant species, or a particular cultivar within a given species that expresses a corresponding "susceptibility" gene. HSTs direct host pathways towards programmed cell death (PCD), which exclusively benefits the fungus. PCD signalling pathways are multiple, and well This R protein must be present for susceptibility to fungal infection. It induces several (but not all) disease resistance-associated responses, indicating that victorin targets a typical resistance protein, which is usually involved in the recognition of a naturally occurring pathogen of A.
thaliana. In oat, the natural host for C. victoriae, the resistance gene located at the Pc-2 locus may encode a LOV1-like target. The Pc-2/Vb locus might thus be the canonical example of a gene involved in resistance against a biotroph (P. coronata f. sp. avenae) that has been targeted by a necrotroph (C. victoriae) to induce susceptibility.
Another example supporting this hypothesis is provided by the proteinaceous HST ToxA, which is produced by the necrotrophic pathogens Pyrenophora tritici-repentis and Stagonospora nodorum, and which targets the wheat R gene product, Tsn1. The Tsn1 gene encodes an NB-LRR receptor protein required for ToxA sensitivity and disease susceptibility (Faris et al., 2010) . This NB-LRR protein is very similar to the R protein, RPG5, which confers resistance to the biotrophic stem rust fungus P. graminis (Brueggeman et al., 2008 ).
This article is protected by copyright. All rights reserved. As shown with Pc-2/Vb and Rpg5-Tsn1, identical NB-LRRs might be involved in PCD leading either to ETI against biotrophs, or HST-triggered susceptibility to necrotrophs.
These two examples provide evidence that ETI, which represents a major source of qualitative resistance to biotrophs, is subverted by necrotrophs to promote host cell death for nutrient supply. HSTs probably evolved as an adaptive response to selective pressure induced by plant R gene products, thus rendering necrotrophic pathogens hypervirulent. Hypervirulent susceptibility might be considered the outcome of host manipulation to promote proinflammatory infectious processes that aim to actively kill plant cells for feeding purposes. It is an additional adaptive ramification of ETI in the Zig-Zag model, and parallels effectortriggered immune pathologies (ETIPs) that are induced by toxins in mammalian cells ( Figure   1 ).
CONCLUSION
The Zig-Zag model for plant-microbe interactions initially brought in concepts from animal immunology (PTI) and developed further the plant-specific notions of ETS and ETI, which in turn, were adopted in animal immunology. The Zig-Zag model thus promoted conceptual exchanges between plant pathologists and animal immunologists. Recently, it was shown that an aphid parasite reroutes a cytokine from its own (animal) immune system to repress immune responses within the plant host during parasitism (Naessens et al., 2015) . This finding fits within the Zig-Zag model, and further widens the possibilities for concepts that encompass pathogenic strategies and immune responses during host-parasite interactions in plants and animals. The original Zig-Zag model is probably too static to explain all host-microbe interactions (Pritchard and Birch, 2014) . However, the opinion that we tried to convey here is that the Zig-Zag model can serve as a solid trunk, to which ramifications might be added for explaining individual host-pathogen interactions that do not fit with the original model, i.e. those involving necrotrophs. in an aberrant inflammatory response in animals. In plants undergoing an interaction with specific necrotrophs, it leads to uncontrolled cell death and increased pathogen proliferation.
Please note that this model does not integrate quantitative aspects (adapted and modified from Dangl and Jones, 2006, and Stuart et al., 2013 ).
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